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Executive Summary

The future vitality of our state’s economy depends on the ability of South Carolinians to use
computers and digital information systems, to adopt and adapt to this “information age.” The
key to stimulating this economic development is a K-12 education system that has the ability to
teach digital information systems and 21 century skills. Other states and nations are moving
quickly to provide financial support to ensure their students take advantage of this fast
developing information economy.

In the 1990s, South Carolina took a national lead in establishing K-12 information systems;
however, the benefits of this early investment and the digital information equality achieved
across the state have diminished without ongoing state support.

The General Assembly’s 2007 report, “Study on the Feasibility and Cost of Converting the State
Assessment Program to a Computer-Based or Computer-Adaptive Format,” urged a focus on
the integration of technology into instruction in order to improve instruction and work-force
readiness. This study clearly established that schools’ infrastructure gaps impede integration of
technology in daily instruction and implementation of computer-based assessment.

The TechThink Work Group recommends:

The State provide funds for the K-12 education’s digital information systems

= so that infrastructure, human resources, and professional development meet national
“moderate or satisfactory” efficiency standards

= in order to provide for instruction that embeds digital information systems and assessment in
all of our schools and school districts.

Actions to achieve these goals include:

v Increase state funding for broadband to $3 million for greater access. The General
Assembly should request annual estimates of the state funds required so that schools and
districts have sufficient broadband access. .

v Establish an annual technology line item funded at $338 per student to implement the
TechThink Work Group recommendations outlined below.

v Provide annual assistance with the cost of district and school infrastructure maintenance and
upgrade. The annual $122 per pupil cost allows a four-year phase-in and is based on the report
that half of the needed structure is currently in place.

v Fund technical staffing for infrastructure support and network management to one technology
staff per 250 computers. This follows the national standards for “low to moderate” efficiency
although the ratio is still far short of the business average of 1.50 computers. As the state
further implements information systems embedded instruction, the state should provide
assistance for one technical staff to 100 computers.

v Fund one data quality specialist for each district and for every school or group of schools with
500 students. Data quality specialists are important to the process for improving the timeliness
and quality of data collected from schools and districts. Support for technology and data quality
staff is estimated to cost $43 per student annually.
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Executive Summary, continued

v’ Establish standards for pre-service teacher training so that beginning teachers are better
prepared to utilize the schools’ information systems in instruction.

v' Fund training and require information systems standards for all educators — teachers,
administrators, state agency personnel, and teacher preparation faculty. To sustain this training
for each educator every three years requires annual expenditures equal to $10 per pupil.
Training for technology staff must be provided more frequently.

v' Fund one computing device per student in order to fully embed information systems into
instruction and learning and to move to computer-based assessment. The devices will vary in
capability and power, depending on the students’ grade levels, and would consist of a keyboard,
Internet access, and a quality screen. With $163 per pupil for four years, the equipment is
phased-in for all students; continuing that amount in following years allows for appropriate
replacement cycles.

Summary of Digital Information Systems Costs

Annual per
Pupil Total Annual Terms and Conditions
(Rounded)
assumes 50% of hardware already
o in place, cost over 4 years,
ﬁ;gﬁ:ggﬁf;:t $122 $83,399,322 weighted for elementary, middle,
high schools, allows for on-going
up-grade over time
Tech/Data Staffing $43 $29,169,255 assumes some staff in place, cost
over 4 years
Prof. $10 $6 863.354 $1000 per staff, one-third every
Development/Training T year
over 4 years, weighted
1:1 Computing $163 $111,426063 | Slementary, middle, high schools,
! ! allows for on-going up-grade over
time
Total $338 $230,858,894

The $338 does not include the costs of assistive technology for special needs students, subject
specific requirements such as graphing calculators and science probes, computers for
educators, or expenditures required to prepare facilities for technology. The TechThink Group
considers $338 per pupil to be a reasonable amount to invest to prepare students for the
“information future.” Such an investment returns South Carolina to the forefront in K-12
information systems within four years; continuing the support sparks the state’s economic
development.

K-12 Digital Information Systems
July 2008




K-12 Digital Information Systems:
More Than a Screen and a Keyboard
July 2008

Greeting the Future

The future is here. It's just not widely distributed yeft.
William Gibson (coined the term cyberspace)

The future vitality of our state’s economy depends on the ability of South Carolinians to use
computers and digital information systems, to adopt and adapt to this “information age.”
Business and industrial leaders repeatedly state that the work force must be able to use digital
information systems and that the key to stimulating economic development is the ability of our
K-12 education system to teach 21% century skills - skills that include navigating the Internet,
locating, evaluating, synthesizing, and communicating information.

In 2007, a General Assembly mandated study urged the state to focus on the integration of
technology in instruction as a way of improving instruction and work-force readiness.
Unfortunately, Data Recognition Corporation’s study established that the schools’ infrastructure
gaps impede integration of technology in daily instruction and implementation of computer-
based assessment. The study advised the General Assembly to consider investments in K-12
information systems infrastructure within the overall context of an enhanced and equitable
instructional environment for all students (“Study on the Feasibility and Cost of Converting the
State Assessment Program to a Computer-Based or Computer-Adaptive Format” referred to
hereinafter as the DRC study).

Other states and nations are moving quickly to provide financial support to ensure their students
can take advantage of this fast developing information economy. Will these investments pay
off? The World Bank reported that poverty in Asia has been cut in half over the past decade
due to information technologies and the competitive advantage offered in high value-added
industries and services (Reported in the Christian Science Monitor, April 18, 2008).

For example:

o Kentucky refreshed its K-12 system infrastructure — funding Ethernet routing switches,
firewalls, and content filters for its 174 districts — and so providing all its students equal
access to online courses, testing, and communications.

e Maine has a statewide laptop program in all its middle schools and some high schools.

e England will spend $200 billion over the next 15 years to make all of its high schools and
half of its elementary schools state-of-the-art technology schools. The British
government argues that if technology is treated as a fundamental building block in
school design, education has a major opportunity to transform learning for all learners.

e Peru is delivering 486,500 XO laptops to every elementary student in its 9,000 remote
schools this year. XO is a $180 computer that uses wireless Internet access.

e Australia’s Victoria Province connected its 1,630 schools to a wireless network, now the
largest of its type in the southern hemisphere. Each classroom connects to its own
curriculum site on the school Intranet.
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Why This Report

In the 1990s, South Carolina took a national lead in K-12 information systems: wiring all schools
for Internet access, installing a new data collection system, and implementing student and
teacher technology standards. However, the benefits of the state’s early investment in K-12
information infrastructure and the information equality achieved across the state have
diminished without ongoing state support because:

technology advanced,

education software required more memory and power,

information demands increased and changed, and

equipment aged.
Currently, state funding covers only the cost of maintaining schools’ Internet connectivity.

In response to the findings of the DRC study regarding our schools’ infrastructure gaps, the
TechThink Work Group convened to examine the capacity South Carolina’s schools need to
integrate technology information systems into instruction in all schools and to recommend the
improvements needed to enable transition to computerized testing.

A coalition of the Department of Education, the Education Oversight Committee, and the Chief
Information Office of the Budget and Control Board initiated the TechThink Work Group. The 26
members represent a variety of business and education responsibilities including chief
executive officers, technology directors, accountability officers, deputy superintendents,
program evaluators, and teachers. Private industry and state agencies are both represented.
The TechThink Group and its writing committee met throughout the spring of 2008.

To adequately fund the recommendations outlined in this report, the TechThink Group
recommends that an annual technology line item be funded at a level of $338 per student.

Capacity = Infrastructure, Human Resources, and Training

Everything comes to us that belongs fo us if we create the capacity to
receive it. Rabindrnath Tagore (Indian poet, playwright, essayist and Nobel
Prize winner)

The capacity to provide and instruct using information systems and to establish computerized
assessment demands three interdependent elements: infrastructure, human resources, and
professional development/training.

The importance of state funding for all three elements cannot be over-emphasized — in order for
education to prepare our future work force and the state to move to computer based
assessment. Schools need an adequate technology infrastructure, but the “stuff” requires the
human resources to maintain the system and assist in its use along with professional
development to support the use of the information. South Carolina’s school districts need state
support to obtain and maintain the tools and resources for the infrastructure, to support current
and future information systems, and to encourage embedded information system use in the
classroom.
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The DRC study surveyed schools and concluded there was insufficient infrastructure, too few
instructional computers, and inadequate numbers of technology support staff to allow for
information systems integrated instruction or computer based assessment. The study also
found a need for training and professional development programs prior to implementing
computer-based assessment. The TechThink Group stipulates that concentrated training for
the state’s teaching staff is vital to implementing quality integration of technology and
information systems into instruction.

Information Systems and Schools

Business and industry leaders discuss the need for the workforce to possess 21% century skills
and the American public agrees. In a survey of registered voters conducted September 2007,
70 percent defined computer and technology skills as “basic skills.” They also see critical
thinking and problem-solving skills as core 21% century skills. Those polled ranked these
abilities as almost as important as reading comprehension to competing in today’s economy.
(Partnership for 21% Century Skills, “Voter Attitudes toward 21% Century Skills”)

South Carolina already has incorporated computer and technology skills in its academic
standards and instructional guidelines, but the state needs to ensure that our schools have the
capacity to utilize information systems and to help students gain the needed skills. Additionally,
schools need support for the information systems that are central in every function of the
delivery of education today: instruction, assessment, professional development, administration,
safety/security, and community information/involvement. All rely on information systems. See
Chart 1 on the following page.

State planning for the future of information systems in K-12 education must build on current
infrastructure and support structures. Technology changes quickly but while some “emerging
technologies” require new equipment, others take advantage of systems already widespread in
use. The TechThink Group believes that the schools must have the capacity to take advantage
of the continuing development of hardware, software, and systems. The report outlines the
short-term and long-term steps necessary to ensure that the capacity is available; the report
does not detail the specific hardware, software, or personnel needed.
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Chart 1
Examples of Uses of Information Systems in SC's Schools
Not All Available in All Schools
Student Information
student profile
parent information
courses and course history
program participation
discipline
teacher history
funding classifications
assessment reporting (calculations of AYP, etc. for over 2100 districts, schools, grade levels)
(tracking of student success on high school exit exam, end-of-course tests)
electronic student transcript
Information Provision
Virtual Schools (courses online for students)
DISCUS (state library access to all data bases for research)
StreamlineSC (integrated source for all material available to teachers through ETV)
Computerized diagnostic testing)
Safety
security systems
drivers' license checks
camera/surveillance systems
automatic e-mails, phone notifications for parents during emergencies
incidence tracking for federal and state reports
Health
Medicare billing
student medicine administration
Community/Communications
local board meeting materials
choice applications and notifications
standards and assessment information
parent portal
Professional Development
teacher employment and certification status
tracking software
training modules
curriculum maps
Administration
financial reporting and auditing
class scheduling
textbook coordination and tracking
library management
grade books
statistical analysis and data reconfiguration
classroom/building utilization
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Building Capacity

State funding must support:
= up-dating the K-12 technology infrastructure so that all schools have the capacity to
meet current and future needs,
= establishing technology staffing levels throughout the state so that they meet “low to
moderate efficiency” standards, and
= providing the training capacity to support the use of the infrastructure and information in
every school.

Building Capacity: Infrastructure

The most immediate need in the K-12 technology infrastructure is an increase in the broadband
capacity and wireless access for student and teacher use. The very backbones of technology --
routers, switches, cabling, and servers -- need upgrading or replacement from the early state
provided system. The State needs to support the cost and renewal of the software utilized in
schools and districts to provide instruction, meet reporting needs, and support the daily
functions of the education system.

You can't be too rich or have too much bandwidth.
Johnson's Law of Network Capacity

Broadband South Carolina’s school districts and schools depend on the state’s broadband
system for instructional, accountability, and administrative purposes. Broadband provides high-
speed data transmission capable of carrying vast quantities of data simultaneously. The
broadband system is students’ avenue to the Internet and access to research and information.
The system is also the schools’ pathway to gathering, retrieving, analyzing, and reporting
information. If the education system is to further integrate information systems into teaching
and learning and establish computer based assessment, broadband capacity must increase
now.

Districts use caching and other mechanisms to overcome broadband limits now. Yet 15 of the
85 districts are paying locally for additional bandwidth and more districts would do so if funds
permitted. Demand is growing because many districts and schools are only now beginning to
integrate information systems into their curriculum.

In addition, the need for additional bandwidth is driven by increasing requirements for data, both
from and by our schools; as well as increasingly sophisticated education software that requires
higher performance rates. The state is implementing its virtual school and many districts use
on-line diagnostic testing with their students. On a day-to-day basis, the 700,000 faculty and
student users in our schools require more bandwidth than a typical office or industry. Further,
implementation of computer-based testing will demand even greater bandwidth. The TechThink
Group recommends the General Assembly provide funding for expanding broadband access so
that every district has 100 Megabit Internet links. Approximately $3 million in state funds is
needed during the 2009-2010 school year to increase access. The General Assembly should
request annual estimates of the state funds required to ensure sufficient broadband access.
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Wireless The TechThink Group stresses that the state must also increase wireless access to
emphasize 21 century skills and, in the future, enable computer based assessment. Good
broadband access and wireless capability complement each other. Schools need both for
embedded information system instruction: broadband easily carries large amounts of data and
larger programs than wireless; wireless gives easier access for large numbers of users.

The Southern Regional Education Board (SREB) points out that wireless technology can
overcome the time and location constraints of traditional brick-and-mortar educational
structures.  Wireless gives increased flexibility and opportunities for tailored learning
experiences. Teachers report their students are more engaged in learning and more willing to
extend an activity past class time. Students experience a deeper understanding and a more
effective match with their learning styles (“Why are Wireless Services Important to State and
Education Leaders?” March 2005). Wireless connections reduce the number of wires run to
classrooms and wireless devices can move wherever needed within a local area.

An increase in wireless capabilities serves more than K-12 education. As the Rock Hill Herald
put it, “Access to the Internet in this day and age is like a utility, a necessary service people
need to keep pace with a changing world. Wireless technology also is an increasingly necessary
tool in classrooms, offices, and homes.” (May 13, 2008)

What technology first makes possible, it soon makes imperative.
Johnson's Rule of Technology Implementation

Equipment Replacement The TechThink Group stresses the need for state financial support
for replacement and upgrade costs for the infrastructure immediately. Routers, cabling, servers,
and switches all wear out or become obsolete. Replacements and up-grades are an on-going
cost for information systems. The hardware schools bought with state support 10 years ago has
passed its four- to five-year life expectancy, is no longer efficient, and has insufficient strength
and complexity to meet the increased, and increasing, demand by schools.

South Carolina’s districts usually use their equipment until it dies. Some poor districts maintain
computer labs by using hand-me-downs from districts that can afford to upgrade. While this
practice puts computers in the hands of students who otherwise would not have them, these old
machines lack the memory and speed needed for many of today’s education software
programs, participation in the state’s virtual school, or handling computer based assessment.

In the DRC survey, almost 40 percent of the districts stated that it would be five or more years
before they upgraded their computer fleet or that they had no planned upgrade. This inability to
upgrade is more than unfortunate in an area where three- to five-year-old equipment is
considered seriously outdated. Further, the support costs increase greatly for devices kept past
the usual life cycle. State support will enable schools and school districts to strive for the
“moderate to high efficiency” standards established by International Society for Technology in
Education (ISTE) and the Gates Foundation (See Appendix B).

Software An often overlooked but on-going expense for information systems is the purchase
and renewal costs for anti-virus, anti-spam, tracking modules, content filtering, library
management, and finance support software. In addition, fees for instructional software, for
reading and math systems for example, are annual.
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Information systems are central to all functions of schools as well as to instruction. The cost of
software adds up very quickly. The TechThink Group found an average annual expenditure of
$30 per student for operational software and a minimum of $10 a student for instructional
software. A district of 7,500 students can easily spend $300,000 a year just for e-mail, filtering,
firewall, and anti-virus, as evidenced by districts represented in the TechThink Group. Without
state support for at least half the cost, the software gap impacts the schools’ ability to provide
quality technology and information systems.

Building Capacity: Human Resources

The stuff is not enough. Johnson's Technology Planning Rule

Schools’ hardware and software must be “good to go” at all times in order for teachers to use
them in instruction. These systems are available only when there is the staff to keep them
operational. The state’'s focus for funding education is, correctly, on the classroom; however,
information systems cannot be embedded in instruction without the support of technology staff.
Also, schools must enter data into the systems correctly in order to be able to use it accurately
later. Keeping up with the data is now a full-time job.

Technology Staff The TechThink Group recommends that the state fund the national
standard for “low to moderate efficiency” technology support staff for infrastructure support and
network management to one technology staff per 250 computers (ISTE and the Gates
Foundation). As the state moves forward to integrate information systems in instruction, a “high
efficiency” ratio of 1:100 should be funded.

Most end-users who use Word Perfect, Word, Excel and Quicken are not familiar with the time
consuming tasks of server configuration, installation, support, and maintenance. With luck,
those users do not need to manage Internet access, virus control, and e-mail spam. They do
not worry about copyright compliance, or try to track down rogue software. Many have a help
desk or tool available when the software sputters or the computing device hiccups.

All of these functions fall on school district infrastructure and network management staff. The
business world averages one technology employee per 50 computers. The TechThink Group
estimates the state ratio is close to 500 computers to one technology person. Two districts
represented on the TechThink Group reported a ratio of one technology staff to 850 and 650
computers, respectively.

With more and more devices such as smart phones, voice mail, and video being used in
education, technology personnel are asked to do more and support increasing quantities of
hardware and software. This responsibility comes on top of an overload of computers alone.

No matter what the object, if it has a power cord, someone will expect
you to fix it. Carol Schwartz, technology staff

Data Quality Staff Gigabytes of data are collected on every aspect of the state’s educational
process with the amount growing exponentially in the last 15 years. The state’s student
reporting system (SASI) has 320 data fields that must be completed and kept up-to-date for
every student. Accurate information must be maintained on such aspects as enrollment,
withdrawals, class scheduling, attendance, suspensions, tardies, grades, teacher data, and

7
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health needs. While the focus of education must be on the classroom and on instruction, there
also must be an emphasis on data quality. Data mistakes can cost a school funding, impact
federal rankings, imply school safety issues, and endanger program support. Without attention
to the accuracy of the data, districts and schools might mislabel worthwhile programs, deprive
students of graduation credit until the mistakes are found, and misreport student performance

Education data collection is an on-going activity because information is collected, revised, and
amended every day. To assist with data quality and improve the process, the TechThink Group
recommends that the state fund a data quality staff person for each school or group of schools
totaling 500 students and one data staff person for every district The data quality staff help
reinforce the data accuracy process in the school and district as they maintain the student
reporting database, use data checking tools to verify the correctness and completeness of data,
and take the necessary measures to eliminate data problems. The data quality positions can
draw attention continuously to the data quality needs of the education system.

Teaching Staff Research concludes repeatedly that education leadership and teacher
training are critical to the success of any digital information system for instruction and learning.
These findings, reported in the Harvard Letter, echo those of the SREB report and a University
of Connecticut study.

Teaching and learning in the K-12 public schools depend on the “human element” -- the quality
of interaction between teacher and student and among students. The use of digital information
systems does not change the importance of excellent interpersonal relationships. In fact, the
TechThink Group knows the use and success of student training on and about information
systems all comes back to the human factor — knowledgeable teachers, trained technology
personnel, and informed leadership make learning possible.

Building Capacity: Professional Development/Training

Training empowers users to take advantage of whatever information systems are available and
enables them to make better choices as to the needs of their schools, districts, and students.
Student use of, and success with, information systems depends upon knowledgeable teachers,
trained technology personnel, and informed leadership.

The empires of the future are the empires of the mind.
Sir Winston Churchill

Preservice Training Embedding information systems in training at the pre-service and in-
service levels is critical, for the majority of our teachers became teachers prior to the information
age. The 30 college and university teacher preparation institutions in South Carolina each have
different technology and information systems requirements for pre-service. Several institutions
require specific technology courses for graduation; other institutions have few or no technology
requirements for their pre-service candidates.

The result of these uneven expectations in our teacher preparation institutions is new teachers
with inconsistent and often inadequate preparation in the use and knowledge of information
systems. The TechThink Group recommends that the Department of Education develop
specific requirements for the certification of new teachers related to information systems and
their use. Each teacher preparation institution should be required to provide the training
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necessary to meet those requirements and to ensure that its curriculum and teaching methods
model good use of information systems and strategies. The National Educational Standards for
Teachers, revised Summer 2008, should serve as the basis for the requirements.

Professional Development The TechThink Group recommends that information systems
knowledge and training be required for all certified education staff, not just for teachers, as is
currently the case. The TechThink Group further recommends inviting faculty from teacher
preparation institutions to participate in the training to ensure they too are familiar with the
needs and demands of data, technology, and information systems. The current standards for
teachers should be modified, as needed, to reflect the 2008 revision of the ISTE standards.

Many school and district administrators, as well as state department staff and college faculty,
entered the education profession prior to the pervasive use of information technology in schools
and districts. In order to serve as instructional leaders and chief operating officers of their
districts, administrators must be informed and involved in technology developments.

The TechThink Group further recommends that educators receive targeted training every three
years since technology and software in education is changing so rapidly. There is a need for
many different types of training for educators:
= Data systems in use at the school/by the district
e Method, impact, and uses of the data
» What teachers can learn from technology and with technology
» Education software available and subject specific resources
= Uses of various types of technologies, pros and cons and best use
¢ How students learn “from” technology and learn “with” technology
= Reworking and creating instructional modules to embed information systems and
encourage 21 century skill development and use
= Reworking teaching strategies to emphasize engagement, individualized instruction
» Training and retraining on new and emerging technology and software

Training for teaching staff should include time for further practice and planning of new teaching
strategies. It is also beneficial to include follow-up training to encourage the use and
development of the teaching strategies. Essential questions often emerge only after several
months of use. The TechThink Group recommends that funding for training include an amount
sufficient for practice and planning.

Assessing and Training for Capacity The TechThink Group recommends that the
Department of Education develop or adapt state technology standards and establish on-going
training that uses these standards to improve district and school capacities in embedding
information systems instruction. A number of national and state groups, for example, the
International Society for Technology in Education (ISTE), State Educational Technology
Directors Association (SETDA), California, and Arizona, have technology standards for
determining the capability and efficiency of a technology system. Some states require that
district superintendents, administrators, technology staff, and faculty representatives participate
as a group in state training that begins with a self-examination based on the standards. The
training then uses the standards to educate the school and district groups as to the next steps
they need to take to move to a more effective and efficient use of digital information systems.

Technology Staff Training Technology staff training can be very expensive since instruction
on technologies is usually available only from the one provider and requires several days of
training. Often, the staff must travel to a city where the training is offered. Many times, the
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technology staff is the last to receive funding for training. As South Carolina refreshes and
upgrades its infrastructure, technology staff training must remain a part of the capacity issue
and be included in the state support for training.

Embedding Information Systems and Student Computing

South Carolinians would never think of supplying a school with only three pencils per classroom;
nor can the state consider only two or three computers per class to be adequate. Yet in the
DRC study, 73 percent of the state’s schools reported three or fewer average number of
computers for student instruction per classroom. These statistics indicate we expect seven
students to be able to make use of one computer, if the class size is 21. In business,
particularly the information, development, or research sectors, individuals rarely share
computing devices. Work on and with information systems requires ready access. This access
is important since skills with applications can be lost if not used; also information generated on
the computer requires further access with the computer.

1:1 Computing Devices To minimally prepare our students for further education or a
career and to support computer based assessment, the TechThink Group recommends a
phase-in of state support for a ratio of one computing device to one student. These devices
would not be laptops necessarily; one type of device does not fit the needs of all grades or all
learning situations. The computing devices will vary in capability and power, depending on the
students’ grade levels, and would consist of a keyboard, Internet access, and a quality screen.
Think of an advanced smart phone or a cross between a phone and a laptop.

The cost and size of computing devices continues to fall while power increases. Consumer
Reports (June 2008) recommends budget laptops available for less than $1,000. These
devices have a 15-inch screen, 2GB of RAM, integrated graphics, and a DVD burner — the
power and functions needed for the state’s virtual school, computer based assessment, or the
newer education software. A number of small notebooks offering full functionality and quick
Web access are on the market now for under $700. (The XO, the $180 device, lacks full
functionality and its low price is less and less a bargain as other inexpensive technologies
develop.)

As equipment is updated and added, districts should establish standards for performance,
system requirements, and software, as is recommended by ISTE. Donated equipment and
equipment purchased with grants should all meet the district standards. Without such criteria,
schools end up with multiple platforms, operating systems, and non-standard installations which
result in inefficiencies and high costs of support and maintenance.

A direct, causal relationship between technology and student achievement is difficult to
establish but research shows that with the introduction of a new technology into the classroom,
other positive changes also occur. Students learn “from” technology when they use, for
example, software to improve word recognition, and they learn “with” technology, as when using
the Internet for original source research.

The North Central Regional Education Laboratory (NCREL), a federally funded research group,
reviewed the research and summarized the findings. A meta-analysis review of research
conducted between 1993 and 2000 on the effectiveness of educational software found evidence
of a positive association between use of the software products and student achievement in
reading and mathematics. Earlier reviews of the research literature found students in the early
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grades, from pre-K to grade three, and in the middle school grades appear to benefit most from
software applications for reading instruction, as do students with special reading needs.

Research linking technology integration, inquiry-based teaching, and an emphasis on problem
solving with student achievement — learning with technology — is only beginning but suggests a
positive connection. The Southern Regional Education Board (SREB, March 2005) asked if
technology is effective in providing opportunities for improved student academic achievement
for rural high school students. Their research found that the “overwhelming answer is yes,
when leadership, funding, and support” provide the motivation and means to move forward.
Other researchers are more cautious. The Harvard Education Letter (May/June 2008) looked at
one-to-one computing and reported preliminary evidence that the programs lead to improved
achievement. Laptop programs are linked to higher attendance, better discipline and more
effective classroom practices.

Capacity = Funding

To adequately fund the recommendations outlined above, the TechThink Group recommends
funding an annual line item for digital information systems at a level of $338 per student. Of this
amount, $122 provides in four years for 50 percent of infrastructure and continuing that funding
allows the districts and schools to keep pace with changing technology. Increases in
technology staff and data quality staffing use $43 of the $338. The staff is put in place in four
years. Professional development every third year for each educator costs $10 per pupil
annually. A four-year phase-in of one computing device for each student costs an additional
$163 annually. See Appendix A for details of the cost calculations.

Summary of Digital Information Systems Costs

See Appendix A for details

Number of pupils = 683,601
Annual
per Pupil Total Annual Terms and Conditions
(Rounded)
assumes 50% hardware already in
School/District place, cost over 4 years, weighted for
Infrastructure $122 $83,399,322 elementary, middle, high schools,
allows for on-going up-grade over time
Tech/Data Staffing $43 $29,394,843 ye:fssumes some staff in place, over 4
Prof. .
Development/Training $10 $6,863,010 $1000 per staff, one-third every year
over 4 years, weighted for
1:1 Computing $163 $111,426,963 elementary, middle, high schools,
allows for on-going up-grade over time
Total $338 $230,858,894%

The $338 does not include the costs of assistive technology for special needs students, subject
specific requirements such as graphing calculators and science probes, computers for
educators, or expenditures required to prepare facilities for technology. The TechThink Group
considers $338 per pupil to be a reasonable amount to invest to prepare students for the
“information future.” Such an investment returns South Carolina to the forefront in K-12
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information systems within four years; continuing the support sparks the state’s economic
development.

It may be possible to offset some costs by replacing textbooks and some instructional materials
with e-books and alternative instructional materials. Should support for the full $338 per pupil
be unavailable, the TechThink Group recommends that the state focus on support for
broadband, infrastructure and staffing needs first. However, districts and schools should have
the option to use the funds in their most needed technology areas. The TechThink Group
recommends that the funds be disbursed based on a per pupil amount.

The TechThink Group is aware of discussions underway to up-date and overhaul the funding
system for K-12 education. TechThink urges that when establishing any funding method or
pupil amount, the General Assembly take into consideration the cost of digital information
systems.

For tomorrow belongs to the people who prepare for it today.
African Proverb
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Appendix A

Calculations for K-12 Digital Information Systems

Basis for Technology Costs

Costs are based on modeling. Specifics of the 7,500 district are shown on the following pages.
Teaching and administrative staffing for district and schools are based on the 2007 Funding study conducted
for the State Superintendent.

Element Product Cost Comments
these more than meet computer-
Student devices Dell Inspiron 1525 $499 - $799 based assessment requirements, and
can handle virtual school functionality
HP Pavilion 6700 $799 80-160 GB Hard Drive, 1 GB Memory
15" screen, video card, wireless
amounts included in study assume
some state discounts
Docking stations Dell DSH-100U2 $70 since others more expensive, used
full cost
Classroom Printer/Scanner | AP Deskjet F4180 & $80 used full cost so better scanner with
F4280 state discount
School All-in-one HP Laserjet CP3505 $600 - $1550 used $800 so state contract should
give needed item
Interactive whiteboards DP Presentation $1.,400 ysed $2000 Fo include projector and
Markerboard installation kit
IdeaShare Markerboard $2,000
Servers Dell Rack Servers - Elite $5,300 special Internet price, so used $6000
Cabling, Routers $30 per student .COSN CQSI studies, district
information
Wireless access $100 per student .COSN cost studies, district
information
$1000 per

Professional Development

professional staff

with the current costs
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Appendix A

Calculations for K-12 Digital Information Systems

District Technology Costs (Size = 7,500)
Number of schools =12 (7 elementary, 3 middle, and 2 high)

Per Refresh/ Annual
Units Cost each . Phase-
Pupil . Cost
in Cycle
Human Resources
1 Technologyl/instructional technology staff per 31-
250 computers 55-055 $40,000.00 $136.00 4 $34.00
Data Quality Staff - 1 per school + district 13 $20,000 $34.67 4 $8.67
Total for Tech/Data Staff $170.67 $42.67
Infrastructure
Servers district level 10 $6,000.00 $8.00 4 $2.00
per SC survey: number of servers in a district
range from 6-15
additional servers - 2 per school 24 $6,000.00 $19.20 4 $4.80
cabling, switches, routers cost total $225,000.00 $30.00 4 $7.50
wireless access points cost total $750,000.00 | $100.00 4 $25.00
Renewal costs (anti-virus, firewalls, etc.) cost total $225,000.00 $30.00 2 $15.00
Renewal costs instructional software cost total $75,000.00 $10.00 2 $5.00
Total for Infrastructure $1,287,000.00 | $197.20 $59.30
$1,000 per

Training/Professional Development cert. staff $30.13 3 $10.04

Per Pupil Cost $398.00 $112.01

ISTE Technology Support Index (moderate to satisfactory efficiency standards) served as basis for elements.

Computer Load

teachers and school staff 168
district staff 27
computer labs 42
total district computers to support 237
students' computing devices 7500
total for tech support 7737
divided by 250 per tech staff 31

District and School models and staff levels from '07 Task
Force (not including the number of proposed technical
and data quality staff)
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Appendix A

Calculations for K-12 Digital Information Systems

Elementary Technology Costs
school Size =500

. Cost Per Refresh/
Units . Phase- | Annual Cost
each Pupil .
INFRASTRUCTURE in Cycle
Student computing devices 1:1 500 $500.00 | $500.00 4 $125.00
Docking stations to connect to secure school,
school, state software 500 $75.00 $75.00 4 $18.75
Total for 1:1 Computing $575.00 $143.75
Classroom/School Equipment
Multimedia Workstations for Teachers 38 $1,200.00 | $91.20 4 $22.80
Printer/scanner/copier in each classroom 38 $80.00 $6.08 4 $1.52
Interactive whiteboard 1 per classroom 38 $2,000.00 | $152.00 4 $38.00
All-in-one printer 2 per elem 2 $800.00 $3.20 4 $0.80
Media Center Equipment $0.00
Networked Computers - 8 basic 8 $1,500.00 | $24.00 4 $6.00
Networked Printers - 2 basic 2 $800.00 $3.20 4 $0.80
Additional Media Computers (1 for every 150Ss) 2 $1,500.00 | $6.00 4 $1.50
Total for School Infrastructure $285.68 $71.42
Per Pupil Cost $860.68 $215.17
Middle School Technology Costs
School Size = 750
Refresh/
Units Cost each PPer_ Phase- Annual
upil . Cost
INFRASTRUCTURE in Cycle
Student computing devices 1:1 750 $600.00 | $600.00 4 $150.00
Docking stations to connect to secure school,
school, state software 750 $75.00 $75.00 4 $18.75
Total for 1:1 $675.00 $168.75
Classroom/School Equipment $0.00
Multimedia Workstations for Teachers 45 $1,200.00 | $72.00 4 $18.00
Printer in each classroom 45 $80.00 $4.80 4 $1.20
Interactive whiteboards 45 $2,000.00 | $120.00 4 $30.00
All-in-one printers -2 middle school 2 $800.00 $2.13 4 $0.53
Media Center Equipment $0.00
Networked Computers 8 8 $1,500.00 | $16.00 4 $4.00
Networked Printers 2 2 $800.00 $2.13 4 $0.53
Additional Computers (1 for every 150 students) 5 $1,500.00 | $10.00 4 $2.50
Total for Infrastructure $227.07 $56.77
Per Pupil Cost $902.07 $225.52
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Appendix A

Calculations for K-12 Digital Information Systems

High School Technology Costs
School Size =900

_ _ Refresh/ Annual

Units Cost each | Per Pupil .Phase— Cost
INFRASTRUCTURE in Cycle
Student computing devices 1:1 900 $700.00 $700.00 4 $175.00
Docking stations to connect to secure
school/district/state software 900 $75.00 $75.00 4 $18.75
Total 1:1 $775.00 $193.75
Classroom/School Equipment
Multimedia Workstations for Teachers 48 $1,200.00 $64.00 4 $16.00
Printer/scanner/copier in each classroom 48 $80.00 $4.27 4 $1.07
Interactive whiteboards 48 $2,000.00 | $106.67 4 $26.67
All-in-one printers - 2 per school 2 $800.00 $1.78 4 $0.44
Media Center Equipment $0.00
Networked Computers 10 $1,500.00 $16.67 4 $4.17
Networked Printers 2 $800.00 $1.78 4 $0.44
Additional Computers (1 for every 150 students) 6 $1,500.00 $10.00 4 $2.50
Total School Infrastructure $205.16 $51.29

Per Pupil Cost $980.16 $245.04
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Version 2.4

Appendix B

International Society for Technology in Education

Technology Support Index

Domain One — Equipment Standards

Support Capacity and Efficiency

Page 1

Low Efficiency

Moderate Efficiency

Satisfactory Efficiency

High Efficiency

Fiscal

Cycling of
Equipment

Mo replacement cycle has
been defined. .

Equipment is placed on a
replacement cycle greater than
5 years.

Equipment is placed cn a
4—5-year replacement cycle.

Equipment is placed on a 3-year or
better replacement cycle.

5558

Brand Selection

(e.g., Compagq, Dell,
Apple, IBM, etc)

No brands are specified;
purchasing is done by price
only, and is site controlled.

A district brand is selected, but
changes from year to year
depending upen what vendor is
providing the best selection at
the time.

A district brand has been selected,
typically for more than cne year, but
is not strictly enforced allowing for
purchasing of some equipment that
is outside the standard.

A district brand has been specified,
and all purchases are made within
that brand over an extended period
oftime.

MNeutral

Model Selection

There are no limitations on
model selection,

A model line has been selected,
but many choices are given
within that line.

A model line has been selected, and
choices are limited to 3—-5 models.

Model selection is limited to one or
two, with few variations.

MNeutral

Platform
(e.9.. Apple, Window's.
Sun)

The district supports two or
more platforms, and platform
choice is left to individuals in
the district.

The district supports two or more
platforms, but choices are made
by schools at large and are
generally uniform.

The district supports two plafforms
with one predominant platform for
general use, and a second platform
for specific programs andfor
instructional applications.

One platform only is selected for
district computers regardless of
application. Instructional
applications may be compromised.

Neutral

Standard Operating
System (0S)

(e.g., Win 3.x, Wings,
Wing8, WinZK, Mac 8.
Mac 8, Apple ll, etc.)

Four or more OS versions are
used, and all are "supported”
by the district.

Three OS versions are used, and
the older OS computers are
either migrated or receive no
support.

Two OS versions are used, with
maost equipment migrated to the most
recent OS.

One OS version is used district-
wide, with all computers migrated
to that OS.

5%

Application
Software Standard

Mo software standards have
been established.

Software standards are
established. Nonstandard
installations are permitted and
some support is provided.

Software standards are established.
Monstandard installations are
allowed but no local support is
provided

Software standards are
established and only those
applications on the list are
permitted on computers.

MNeutral

Donated Equipment

Donated equipment is
accepted with no regard to
whether it meets district
equipment standards.

Donated eguipment is accepted
with minimum performance
requirement with no regard to
brand or age.

Donated equipment is accepted with
minimum performance requirements
and suggested brand. Equipment is
less than 3 years old.

Donated equipment is accepted
but only if it meets specific brand,
model, performance, and system
requirements. Equipment is less
than 2 years old. Cash donations
are encouraged so new standard
equipment can be purchased.

Neutral

Granted Equipment

Grant equipment decisions are
made by the grantee or grantor
and are not influenced by the
district.

The district is consulted
regarding grant equipment. Cash
grant equipment is purchased
according to the standard.
Equipment grants are readily
accepted regardless of brand.

All cash grants meet district
specifications. Equipment grants are
approved before submittal, by the
technology department.
Standardization is encouraged.

All grant equipment, purchased
and given, must meet district
specification or it isn't allowed on
the district network or in the
school.

Neutral

Developed by Dr. Chip Kimball (it
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Members of the TechThink Work Group

Mr. Randy Abbott
Chief Information Officer
Anderson School District Four

Ms. Keicha Barnes
Guidance Counselor
A. C. Flora High School

Mr. Don Cantrell
Director, Internal Technology
SC Department of Education

Ms. Phyllis David
Director, Operational Technology
Kershaw County School District

Dr. William Gummerson
Superintendent
Lexington School District Three

Dr. Debbie Hamm
Chief Information Officer
Richland School District Two

Dr. Valerie Harrison
Deputy Superintendent
SC Department of Education

Dr. Paul Horne

Director of Curriculum and Program Review

Education Oversight Committee

Ms. Elizabeth Johnson
Teacher Specialist
Starr-lva Middle School

Ms. Elizabeth Jones
Director, Office of Assessment
SC Department of Education

Ms. Bobbi Kennedy
Sr. Vice President for Education
SC Educational Television

K-12 Digital Information Systems

July 2008

Ms. Pamela Lackey
President

AT&T - SC
Columbia

Ms. Tammy Mainwaring
Change Manager for the Chief Information Office
Budget & Control Board

Mr. Robert Mclintyre
Technology Coordinator
Dillon School District Three

Mr. Bob Pence
Assistant Superintendent
Middle Schools Colleton School District

Dr. Janelle Rivers
Accountability Director
Lexington County School District One

Ms. Mary Seamon
Chief Instructional Services Officer
Beaufort County School District

Ms. Barbara Teusink
Deputy Chief Information Officer
Budget & Control Board

Dr. Elizabeth Warren

Chief Executive Officer

Education Policy Initiative Corporation
Greenville

Mr. Gary West
Chief Information Officer
SC Department of Education

Ms. Sandra Wilkie
SC E-rate Coordinator
Budget & Control Board

Ms. Paula Yohe
Director of Technology
Dillon School District Two

Staff:

Ms. Ellen Still
Education Builders
Edisto Island
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